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MNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMHU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3oBaTeabLHOM IPOrPaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBEe (QenepaibHOl paboueil mporpammbl
BOCITUTAHUS U C y4ETOM KOHLEIIIUU MPENogaBaHusl Y4eOHOro npeaMera « XuMushy
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XMMUU JA€T NPEJCTABICHUE O IENAX, OOIeW CTpaTeruu
OoOy4eHMs, BOCHHMTAHMS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET o0si3aTeNbHOE MpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeesieHde €ro Mo KiaccaM M CTPYKTYpUPOBAHHE IO
pa3ienaM M TeMaM IMpPOrpamMMbl MO XUMHUH, ONPEAEIAET KOJUYECTBEHHBIE U
KauECTBEHHbIEC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh  W3YYEHHUS] XHMHU C YY4CTOM  MEXKMPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM Y4€OHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH —TIpeaMera s
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKe TpeOOBaHUM K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1I€JIed U3ydeHUs TPeaAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEILHOW JEATEIbHOCTH OOYYalollerocs IO OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPENICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUM U 00 HSBOJIIOIMU BELIECTB B MPUPOAE, O MYTSIX PEIICHUs TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3yuenune xumnu:

CIIOCOOCTBYET  peaiu3aliiid  BO3MOXKHOCTEM  JIJIT  CaMOpa3BUTUA |
dbopMHUpOBaHUS KYIbTYPhI TUYHOCTH, €€ 00I1ei 1 (PYHKITMOHATIEHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronumxcsi, HaBBIKOB HMX CaMOCTOSITEJIbBHOW  y4yeOHOW  JCesATEIbHOCTH,
DKCIIEPUMEHTAIILHBIX M HCCJIENOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM JIeATEeTbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOILI U YEJIOBEKA, SBJISETCS OTBETCTBECHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



crocoOCTBYyeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHMAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B YKOJOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIe HampapieHUsT B OOyYEHHHM XUMHH OOECIEUMBAIOTCS CHEIU(DUKON
COJIEp)KaHMs  y4eOHOTO  TpeaMeTa, KOTOpBIH  SBJSETCS  I€IarorM4ecKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKHM XMMHUU Ha OMPECICHHOM JTare e¢
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHCS CUCTEMBI IEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPTraHUYECKOM XHUMHUM W HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHus MpOorpaMMbl IO XUMHUU c(OpMHpOBaHA HAa OCHOBE
CHUCTEMHOT0 Toaxoja K e¢ usydeHuto. ColepxaHue CKIIAIbIBACTCS U3 CUCTEMBbI
MOHATUI 0 XUMHYECKOM AJIEMEHTE U BEIIECTBE M CUCTEMBI MIOHATHUH O XUMHUYIECKOM
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbI IO TPUHIIMITY
MOCJICIOBAaTEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHUUECKHUX IPEICTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHNS;

— Ilepunoanyeckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMMUH;

— YYE€HHUSI O CTPOCHHUM aTOMa M XUMHYECKOU CBSI3H;

— TPEACTaBICHUM 00 DICKTPOJMTUYCCKON JTUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE HOMIIMPUYECKHU
MOJTYYSHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCICAOBATEIBLHO OT OJTHOTO
YpPOBHS K JPYrOMY, BBINOJHAS (YHKIMH OOBICHCHUS W IPOTHO3WPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U TOJTYyUYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (HDOPMUPOBAHHIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHOM KapTUHBI MHUPA B JIOTHKE
€C CHUCTEeMHOW NPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOoJlaM TO3HaHMS B Hayke. M3yueHue XUMUU TPOUCXOJIUT C MPHUBJICUYECHHUEM
3HAHUW W3 paHee M3YYEHHBIX YYEOHBIX MpeAMeTOB: «OKpyX aloluil MHUPY,
«buomnorus. 5—7 knaccel» u «Pu3MKa. / KIaccm.

[Ipu w3ydyeHHMH XWUMHUH TPOUCXOAUT (HOpPMUPOBAHHE 3HAHWUN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTHM COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JEATEeIIBHOCTH 4YeJOBeKa M KaK OJIHOIO0 W3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHWU CHCTEMBI XUMHYECKUX
3HAHUN — BaXXHEUTHMX (PAaKTOB, MOHATHIA, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUH,
JOCTYITHBIX 00O0OIIEHN MHPOBO33PEHUECKOTO XapakTepa, s3bIka HAyKH, B



OpUOOIIEHUHM K HAy4YHbIM METOJaM T[IO3HAaHUS TMPU U3YYEHHUU BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHU B Y4eOHO-TIO3HABATENbHOM U Y4eOHO-HCCIEA0BATEIbCKOU
JeSATEeIbHOCTH, OCBOCHHMM TMpaBWi 0€30MacHOTO OOpallleHHus C BellecTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUn XMMHUHU HAa YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHMs BaKHOE
3HaYeHHUE MPUOOPENTU TaKUE LI, KaK:

— (dopMupoOBaHHE MHTEIJICKTYalIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHMS] HA CHUCTEMAaTHYECKOE MPHUOOIICHHE
OoOy4JaronmMxcss K CaMOCTOATENIbHON I103HABATENbHOW NESITEIIbHOCTH, HAay4YHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH,

— obecrieueHne yciIoBHil, CIOCOOCTBYIOLIUX MTPUOOPETEHUIO 00YUaOIIMMHUCS
OMbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUYECHHE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBaHue oOmed (QYHKIMOHAIBHOM M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBSICHATH U OLEHUBATh SIBJICHUSA
OKpY’KaIoIllero MHpa, WCIOJIb3Yys 3HAHMUS U OMbIT, MOJYYEHHbIE NPU U3YYEHUU
XUMHH, TPUMEHITh WX TPU PEHICHUH MpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTHYECKUX OTHOILEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIs BBIPAOOTKH HKOJIOTMYECKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LENSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIHMTAHUID HAa OCHOBE YCBOEGHHMS OOILEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIIS M HANpaBJIEHHOCTU AaJbHEHIIEro
oOyueHusl.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX Ui M3YyYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, cocTaBisieT 136 vacoB: B 8 kiacce — 68 vacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPKXAHUE OBYYEHMUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponp XUMUM B )KU3HU YETIOBEKA. XUMUSA B CUCTEME HAyK.
Tena u BemecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BelecTB. [loHsATHE 0 MeTogax Mo3HaHMS B XUMHUH. UUCThIE BelIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX DIIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAsT AaTOMHas Macca.
OTHOcHTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COCIMHEHUH.

KomungectBo BemiectBa. Moib. MossipHasg macca. B3auMocBs3b KOJIMUECTBA,
MacCchl M 4YHUCJIAa CTPYKTYpPHBIX €OUHUL BenlecTBa. Pacuersl mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

Pu3NYEeCKUEe U XMMHUUYECKUE ABICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MacChl BEIIEeCTB. XHMMHUeckue ypaBHeHus. Knaccudukanus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBUiiaMu paboThl B JabOpaToOpuu u
npueMamMu oOpallieHus: ¢ JT1abOpaTOpHBIM 00OpPYAOBaHUEM, U3YUCHUE U OINMCAHUE
bu3MUecKkux CBOMCTB 00paslloB HEOPraHMYECKUX BEIIECTB, HAOI0/ICHNE
¢u3nueckux (MJJaBJIE€HUE BOCKA, TasHHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHHM, HAOMI0ACHUE U
OMMCAaHWE MNPHU3HAKOB MPOTEKAHUS XMMHYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3joKeHUEe THAPOKCUAA
meau (1) mpu HarpeBanuu, B3auMoieicTBre xene3a ¢ pactBopom coiu Meau (II),
U3y4YeHUE CIOCOOOB pa3JelieHus] CMecei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAaHUE,
BBITIAPUBAHUE, JUCTHILISAIMSA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBAPEHHOU
CoiMM, HaOJIOJACHHE W  ONHCAaHWE  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsl MaccChl, CO3JaHUE MOJENed MOJIEeKYI
(IIapoCTEePIKHEBBIX ).

BaskHejinue npeacTaBuTe 1M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — aneMeHT U MpOCToe
BenlecTBo. HaxoxneHuwe kuciaopojna B mpupone, (pU3MUecKHe U XUMHYECKHE
cBoiictBa (peakmmu TopeHus). Oxcuppl. [Ipumenenuwe kucmopoma. CrocoOsI



MOJIYYCHHUST KHUCIopoAa B J1abOpaTOpuuM W TPOMBIIUICHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — aioTporiHas MoAuUKaIs KUCIopoaa.

TemnoBoii 3¢ ¢deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocToe BemiecTBO. HaxokneHue Boaopona B
npupoae, GU3MYECKMe UM XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

MoutsipHBI 00BEM Ta30B. PacueThl M0 XUMUYECKUM YPABHEHHSIM.

Odusnueckne cBoucTBa BOAbl. Boma kak pacrtBopurens. PacTBOpBIL
HachlllleHHbIE M HEHACBIIIEHHBIE PAaCTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponbe pacTBOpOB B mpuposie U B KU3HU 4esnoBeKka. KpyroBopoT BOAbI B IPUPOE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeaunenuit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yroniyue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukaiyss OCHOBaHUM: IIEJIOYM UM HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM metaimoB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. Homenkiarypa coneil. @u3znueckue U1 XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eHeTnyeckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCTMHECHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPkKAHUS KUCIOPOJa B BO3JyXeE, NOIYyUYCHUE,
coOuMpaHue, pacro3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0IeHne
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHHs (MmoXapa), O3HaKOMJIeHHe ¢ oOpa3llaMu OKCHIOB H
OMMHMCAHWE WX CBOMCTB, IMOJy4YeHHE, COOWMpaHUE, pACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOJIO/ICHHE OOpa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHHME OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACICHHOU
MacCOBOM J0Jiel pacCTBOPEHHOTO BEIIECTBA, B3AMMOJCICTBUE BOJbI C METAILIAMU
(HaTpueM ©  KajblWeM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),



UCCIIeOBaHNEe O0pa3lloB HEOPTaHWYECKHX BEMIECTB PA3JIMYHBIX  KJIIACCOB,
HaOJI0ICHNE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAaX KHUCIOT U IIEIOYEH,
uzydyeHue B3zaumojerctBus okcuna meau (II) ¢ pactBopom cepHOIl KHUCIOTHI,
KUCJIOT C METaJUIaMH, PEaKUUil HEUTpaIM3allH, IOJYYEHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJUIa JAPYTMM W3 PACTBOPA COJIA, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 N0 Teme «BaxHeumme Kiacchl HEOPraHUYECKUX
COCIMHECHUN.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIaCCU(PUKALMU XUMHUUYECKUX dJeMeHTOB. [lonsaTue o
IPYIIAaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECJIOYHO3EMEIBHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3ytoT aM()OTEpHbIE OKCHIBI
Y TUJIPOKCUIBI.

[lepnonmueckuit 3akoH. [lepruoanueckas cucrema XUMHYECKUX JIEMEHTOB /.
HN.  MengeneeBa.  KopoTkomepuonHas u  JiuHHONepuoAHas  (HOpMbI
IIepronnueckoii cucrembl xumuueckux anemeHToB /. M. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUH CMBICI MOPSAJKOBOIO HOMEpa, HOMEpPOB IMEpUOJa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnekrponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenngeneeBa. XapakTepUCTUKAa XUMHUUYECKOTO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHUS pPaguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoanueckoil cuCTEMbl XUMUYECKHUX
AJIEMEHTOB il pa3BUTUA Hayku U mnpaktuku. J[. M. MengeneeB — y4e€HBI U
IpaXIaHUH.

Xumunyeckass cBsizb. KoBaneHTHas (mosisipHasi W HENOJSIpHAsi) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMUYECKHUX AJIEMEHTOB. IoOHHAas CBS3b.

Crenenbp  okucieHusa.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouieccyl OKUCTEHHS U BOCCTAaHOBIICHUSI. OKMCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAIOB, B3aWMOICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPAaMHM KHUCJIOT W MIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNS).

Mesxcnpeomemmnnie ceazu



Peanuzanus MeXNpeaMETHBIX CBA3€H NpU U3YYEHUM XUMHUHU B 8 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJIb30BAHME Kak OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU I OTHEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1iue ecTecCTBEHHO-HAyUHbIE NMOHATHA: HAayYHBIA (akT, THUIOTE3a, TEOPHUs,
3aKOH, aHaJu3, CHUHTE3, KilacCU(UKaIMsa, NEePUOJUYHOCTb, HAONIO/IEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepus, aTroM, OIJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIBI, PAAMOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUYECKHM 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEITUUYMHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1bl, CONHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtugpocdepa, MUHEpaIbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XumMnuyeckas peakuus

[lepnonnueckuit 3akoH. [leproguyeckas cucrema XUMAYECKUX JJIEMEHTOB /.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWH CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX IMEPUOAOB, Kallhd, KaJIbLMSI M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIeMEHTOB B Ilepmonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHYECKOM CBA3U. THIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PELICTKH U
BUJIa XUMHUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIM4YHBIM KJaccaM HEOPraHMYEeCKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanus XMuMUYECKUX PEaKLMii MO pa3IMuyHbIM IPU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIoBoMy 3¢ deKTy, 1o
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHYECKHX DJIEMEHTOB, MO 00paTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). JK30- U SHAOTEPMUYECKUE PEaKLUU, TEPMOXUMUYECKHE
YPaBHEHUSL.

[Tonsitue o ckopocth Xumuueckou peakiuu. [loHsTne 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX U TeTepOTE€HHBIX
peakuusx. [lonsatue o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XUMHYECKOW PpEAKUUH M TOJIOKEHHE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — pPEAKLMH,  JJCKTPOHHBIA  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLMH. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMA C  HMCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3MEKTPOIIUTUYECKON TUCCOLMALIMHI. DIAEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMKM BEIIECTB C PA3JMYHBIMU BHJIAMU
XxuMu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIoBuUsl MPOTEKAHUS PeaKuii HOHHOTO OOMEHa,
MOJHBIE M COKpAIICHHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBAa KHUCIOT,
OCHOBAHM W COJE€il B CBETE€ MPEICTAaBICHUHA OO0 3JIEKTPOJIUTUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIICTOK HEOPIaHMYECKUX
BEILIECTB — METAUIOB W HEMeTaIoB (rpadura W ajiMasza), CIO0XKHBIX BEIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEUIECTB, IMPOLECCAa JUCCOLMALMU KHUCIOT, IIEJIO4Yed M CoJel
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), MPOBEACHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKH  NPOTEKaHWS  peakluuii HOHHOro  oOMEHa
(oOpa3oBaHue oOcajka, BBIJEICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUMA
(ropeHue, peakluy pas3iokKeHHs, COeIUHEHUs), paclio3HaBaHUE HEOPraHUYEeCKHX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUUMHA Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl 1 HX cOeIUHEHUSA

O6miass xapakTepucTtuka rajnoreHoB. (OCOOEHHOCTH CTpPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHMYECKME CBOWCTBA Ha IIpUMEpE  XJIopa
(B3aMMOJENCTBUE C METallaMH, HEeMeTalllaMH, WIeso4amu). XJIO0POBOAOPO/I.
ConsiHast KuCIIOTa, XUMUYECKHE CBOMCTBA, INOJy4YEHHE, NpUMEHEHHE. JlercTBue
XJIOpa M XJOpPOBOAOPOJAa HAa OPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U HUX
HaXOXKJEHUE B IPUPOJE.

OO6mrast xapakrtepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue U (u3NYecKue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOa U Cepbl. AJUIOTPOINHbIE MOIU(UKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3HYECKUE U
XUMUYECKHEe cBOMCTBAa. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas xwmciora, (Qu3nUecKue W XHMHYECKHE CBOMCTBa (0OIIMe Kak
NpeACTaBUTENsl KJacca KHUCIOT M crnenuduyeckne). XUMHUYECKUE PEaKIUH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOcO0a MOJy4YeHUSI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. CONMM CEPHOM KUCIOThI, KAUECTBEHHAS PEaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COEIMHEHUN B IpUpoJe. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOMIEH cpefbl COCAMHEHUSIMU CEpbl (KUCIOTHBIE O,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mias xapakTepucTtuka 3MeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENECHU OKHUCIECHHs. A30T, pacnpoCTpaHEHUE B MPUPOJE,
¢duznyeckue u xumMuyeckue cBoiicrea. KpyroBopot azora B npupojae. AMMHUAK, €ro
bu3NYecKue 1 XUMUYECKAE CBOMCTBA, OJydYeHHE U TpuMeHeHue. Coam aMMOHUS,
ux (pU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €¢ MOJIydeHHe, (PU3UUYECKUe M XUMHUYECKUE
CBOMCTBa (00mMe Kak TPEACTABUTENS Kilacca KHCIOT U crenuduaeckue).
Hcnonb30oBaHWEe HUTPATOB U COJIM aMMOHHMSI B Kaue€CTBE MHHEPaIbHBIX
yno0peHuil. XuMHUYecKoe 3arps3HEHUE OKPY KAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HEHUE BO3AyXa, IMOYBBI M BOJ0OEMOB). Docdop,
aloTpornHeie Moaudukanuu (ocdopa, Puznyueckrne M XUMHUECKHE CBOWCTBA.
Oxcun dochopa (V) u pochopHas kuciora, GU3HNIECKHe U XMMHYECKHAE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUA.  YTJIEpOoJ,  aJJIOTPOIHbBIC
MOAU(UKAIIUKM, PACIPOCTpaHEHUE B TpHUpPOAE, (PU3NYECKUE U XUMUYECKUE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojse. OKCubl yriiepoaa, ux
dbu3nueckue W XMMHUYECKHE CBONCTBA, JEHCTBHE Ha IKUBBIE OpPraHU3MBbI,
MOJIy4YeHUE M TMPUMEHEHHE. DKOJIOTHMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriaepoaa (IV), rumoreza rinoOaibHOTrO MOTEIJICHUSI KIUMaTa, MapHUKOBBIM
ahdekr. YromapHas KUCI0Ta U €€ CONM, UX (PU3MUYECKHEe U XUMHYECKUE CBOMCTBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

ITepBoHauanibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHAas KUCIIO0TA).
[IpupogHbie HWCTOYHUKHA YTIIEBOJOPOJOB (Yrojib, MTPUPOIHBIN Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsaTre 0 OMOJOTHYECKHU BaKHBIX BEILIECTBAX: KUpPaX, OeIKax, yriieBoJax — U UxX
poid B OKM3HM 4eJioBeKa. MarepualibHOEe €AMHCTBO OpPraHUYECKUX H
HEOPTaHWYECKUX COCIMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHHs KpemHUss B mpupozae. OOmme mnpenacraBieHus o0
okcune kpemausi (IV) u kpemaueBor kucinore. CWIMKAThl, X HCIOJIL30BaHUE B
ObITY, B IIPOMBIIUIEHHOCTH. BakHeille cTpouTeabHble MaTepUalbl: KEpaMuKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lloB HEOPTAaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IPOBEJCHUE KAaUE€CTBEHHBIX PEAKIMI HA XJIOPUJ-UOHBI U HAOJIOJICHUE IPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3NYecKhe M XUMUYECKHE CBOWCTBA
raJlOr€HOB M HX COEAMHEHW (BO3MOXXHO MCHOJB30BAHUE BUIECOMATEPHUATIOB),
O3HaKoMJIeHME ¢ oOpa3uaMu XJOpUAOB (TaJOr€HHUJOB), O3HAKOMJIEHHE C
oOpasmamMu ceppl M €€  COCAMHEHUAMH  (BO3MOXKHO  HCIIOJIb30BaHME
BUJICOMATEPHAIOB), HAOIIOICHHUE TIpoliecca OOYTIIMBaHUs caxapa IMoj JACHCTBHEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCIIOTBI, M3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, IPOBEJICHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
MOH U HaOJIOJEHHE TMpHU3HAKA €¢ NPOTEKaHUs, O3HAKOMJIEHHE C (DU3HMUECKUMU
cBoiicTBaMM a30oTa, Qocdopa M UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yTOOpEHUM, TOIyUYECHHE,
coOupaHue, pacro3HaBaHWE€ M U3YYEHUE CBOMCTB aMMHUaKa, IPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pochaT-MOH U U3yUEHHE IPU3HAKOB
UX MPOTEKAHUs, B3aUMOJECHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHMCIJIOTBI C MEJIBIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe Moelen
KPUCTAUIMYECKUX PEIICTOK aiMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aCcOpOLMKM  PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
yCTPOMCTBOM NpPOTHBOTasa, MOJIydeHHe, COOMpaHHe, paclio3HABaHUE U H3yUYEHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3yYECHHE TMPU3HAKOB UX TMPOTEKAaHUSA, O3HAKOMIICHHUE C
NPOAYKUMEH CHUJIMKATHONM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJUIbl ¥ UX COEIUHEHUS.

MeTa/libl 1 MX COeITMHEHUSA

OO6miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux diemeHtoB [, .
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHE MeTayuloB. MeTaindyeckas CBsA3b U
METaJuIMYecKasl  KpUCTaUIMYecKass  pelIeTKa.  JJEKTPOXMMHUYECKHH  psl
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
CrocoObl Toy4YeHus: MeTawioB. [loHsTHE O KOPpO3MKM METAIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrutaBwl (CTaslb, YYTYH, AIOPATIOMHUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[IlenouHble MeTalIbl: MojoXKeHue B Ileprognyeckoi cucteMe XMMUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJIEHUE B IIPUPOJE.
dusnueckre 1 XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuasl U



TUAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHWe IENOYHBIX METaNIOB M HX
COEeIUHCHUM.

[[lenouyno3eMenbHbIE METaUIbl MAarHMidi M KalbLMH: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuudeckux dineMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJIeHUE B npupoae. Ouznueckue 1 XuMUYECKUE CBOMCTBA MATHHUS
U Kanpuud. Baxseilmue coeauHeHUs Kaiublus (OKCUI, TUIPOKCHI, COJIH).
JKeécTrocTh BOJIBI M CLIOCOOBI €€ YCTpaHEHUS.

AJIFOMHHUN: TIOJ10keHUE B [leprondeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHMe aToMa, HaxOXXIEHUE B npupone. Pusndeckue u
XUMHUYECKHUE CBOMCTBA allOMUHUSI. AMQPOTEpHBIE CBOMCTBA OKCUAA U TUAPOKCHIA
AITFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHE aroma, HaXOXKICHHE B npupone. Pu3nUecKue Hu
XUMHYECKHE CBOMCTBa jkeie3a. OKCuabl, rTuapoKcuasl U cou xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepuMenm

O3HAaKOMJIEHHE C oOpaslaMyd METalIOB U CIUIaBOB, WX (U3HUUECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJblIUS U HATpPUS C BOJOM (BO3MOXKHO WCIOJb30BaHUE BHUJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  IMPOTEKaHUS
KAueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablys, aTIOMHHUS, [IMHKA, JKelie3a
(I1) u »xeneza (I1I), menu (I1), HaOaIOIEHNE M ONIMCAHKE TTPOIIECCOB OKPAIIMBAHUS
IJJAaMEHH WOHAaMU HATpusi, KaJlUs W Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIIPOKCHUIA ATFOMUHUS
U THJPOKCHUJIA IIMHKA, PEIICHUE YKCIIEPUMEHTATBHBIX 3aj1au 1Mo TeMme «BaxkHeiime
METAJUTbI U KX COSTUHCHUSI.

XuMuA ¥ OKpYysKamouas cpeaa

BemectBa m marepuanbl B NMOBCEIHEBHOW JKM3HM 4YeJIOBEKa. bezomacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momoris mpu
XUMHUUYECKUX 0KOTaX M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HCHHE OKpYKaroleld cpeinl (MpeaeibHasi JOoMmyCcTUMas
KOHIIeHTpaius Bemects, nainee — [1/IK). Posb xuMun B pelieHrn 3K0JI0TUYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

u3y4eHHue oOpasIloOB MaTepuajioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mesxcnpeomemmnnie ceasu



Peanuzamusi MeXmpeIMeTHBIX CBs3ed NMpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIHOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO LIUKJIA.

OO1iue ecTecTBEHHO-HAayYHbIE MOHSTHS: Hay4yHbIM (pakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, Kiaccuukanus, TMEepHOAUYHOCTh, HaOIIOACHNE,
OKCIIEPUMEHT, MOJETUPOBAHUE, H3MEPEHHE, MOJENb, SBICHHUE, TMapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusmka: marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJI,
U30TONBI, PAIHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUECKUN 3apsii, MPOBOIHUKH,
MOJYNPOBOJHUKH, JUAJIEKTPUKHU, (POTODJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, T'a3, paCTBOP, PACTBOPHUMOCTD, KPUCTAIITMYECKAsT
peIieTKa, CIUIaBbl, (PU3MYECKHe BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3B€3/1bI, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOWLIETO
o0Opa3oBaHMs JOCTUTAIOTCS B Xoie OOy4eHHs XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIECHHOCTSIMU, IPUHSTBIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMU T[OBEICHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIndHOCTHBIE ~ pe3yJIbTaThl ~ OTPa)KalOT  TOTOBHOCTh  OOYy4YaroIIMXCsA
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OpPUEHTAMA U
pacIIMpeHre ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHUSI:

LIECHHOCTHOI'O OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHWs 3HAYEHHUS XMMHUYECKOW HAayKu B JKHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(OpManuen o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLUMAIbHBIX HOPMax W MOpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM, TBOPYECKOM W ApPYrMxX  BUAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MNpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIbHBIX 3aJlay, BBINOJHEHUA XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHHIO
W B3aUMOIIOMOIIM B TIPOIleCC€ OTOM y4eOHOW JEeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOC TMIOBEJCHWE W TOCTYIIKM CBOMX TOBApHUILECH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEUIECTBE W XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU M COCTABIISIOLINE
OCHOBY JIJI1 TTIOHUMaHUs CYIIHOCTH HAyYHOU KapTHHBI MUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3aMMOCBS3SX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIC MOTHUBBI, HAITPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU 1O
XUMUH, HEOOXOJUMBIE JJisi OOBACHEHUS HAOJI0JaeMBbIX IMPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOM KYJIBTYphl, B TOM YHCIIEC
HAaBBIKOB CAMOCTOSITEIbHOW pabOThl ¢ Y4eOHBIMH TEKCTaMH, CHPaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYCHHIO W TO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, MPOEKTHOM M  HCCIEeI0BaTEIbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JaJbHEHIIEeM;

4) dpopmupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH J>KHU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KU3HH, OCO3HAHUE MOCJIEACTBUA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIs1, HAPKOTUKOB, KyPECHHS ),
HEOOXOJIMMOCTH  COONIOJICHUS] MpaBuUi O€30MaCHOCTA TMpU  OOpallleHUH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEPEC K MPAKTUUYECKOMY M3yUYEHHUIO TTpodeccuii u Tpyaa pa3InyHOro poja,
YBaXKEHHUE K TPYyAy M pe3yibTaTaM TPYIAOBOH NEATEIIBHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BBIOOD
WHIMBUAYAJIbHOU TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCHENHON MpodhecCuOHATBLHOM AESTENHHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

AKOJIOTMYECKU 11€JIECOO00pPa3HOE OTHOIIEHUWE K TPUPOJIE KaK HCTOUYHHUKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYILECTBOBAHUSI, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
O6e3omacHoro oOpas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIIOJACHUS
npaBuUJ 0€30MacHOTO MOBEICHUSI TPU pabOTE ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOMIMNX 3A0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU WU3YUYECHUH XUMHH, JIJIS
pELICHUS 33/1a4, CBSA3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENON, A1l TOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYPBhI, OCO3HAHHUS TJOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MyTeW HUX PEIICHUS TMOCPEICTBOM METOJOB XHUMHH,
HKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMupOBaHUSI MHUPOBO33pPEHHUs OOIEHAY4YHbIE TMOHATHS (3aKOH, Teopusl,
MPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTUHE MHUpA, U YHUBEpPCAIbHbIC YUeOHbBIC TEUCTBUS (IO3HABATEIHHbIC,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpble oOecreunBaloT (OpMHpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOU
JESITEIIbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Ba3oBble Jiornyeckue AeiicTBUA:

YMEHHUS WCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBINIICHUS TPU OCBOCHUU
3HAHWH: PacKPBIBaTh CMBICT XMMHYECKUX TIOHSITHH (BBIICTSATH MX XapaKTEepPHBIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSITHUSIMHU), UCIOIH30BAThH
MOHATHUS 1711 OOBSICHEHUS OTJIEIBHBIX (PaKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KpUTEPUH U1l KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUINHHO-CIICACTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHWS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACTYKTUBHBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHATh B TIPOIIECCE I[IO3HAHUS TOHATUS (TMPEIMETHBIE U
MeTaIpeMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIE) MOJICIH, UCIIONh3YEMbIC B XUMHH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMbIC B XUMHH MOJIEITHHBIC TTPEACTABICHHS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUuUeckas QopMmyia W ypaBHEHHUE
XUMHUYECKON peakIuy — MpU PEHICHUH Y4eOHO-TIO3HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJENBHBIX TPEJICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEaAKITHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eUCTBUS:

YMEHHE HCIIOJIb30BaTh TOCTABJICHHBIE BOIPOCH B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS, a TakKKe B KA4eCTBE OCHOBBI IS (OPMHUPOBAHUS THUIIOTE3BI II0
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

MpUOOPETEHUE OIbITa IO TUTAHUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIHpoOBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEJACHHOTO OTMBITA, UCCIICIOBAHUS, COCTABIIATh OTUCT
O MpoJIeNIaHHOM padoTe.

Pab6ora ¢ ungopmanmei:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M UHTEPIPETHUPOBATH HWH(OpMAIUIO
pPa3IMYHBIX BHIOB U (HOPM TPEICTABICHUS, TTOJYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJIIpHAs JUTEparypa XHWMHYECKOTO COACpP)KaHWS, CIPaBOYHBIC
nocoOus, pecypchl MHTepHETa), KPUTHYECKH OIIEHWBATh IMPOTHBOPCYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJBI U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JJIS BBINOJHEHUSA
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONPENEICHHOTO THIA, TPUOOPETEHUE ONbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBIIQJICHUE KYJIbTYpPO aKTUBHOTO MCIIOIb30BAHMSI PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBHIOMPATh ONTHUMANIbHYIO (OpMY IpeacTaBiIeHus HHPOPMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIEI0OBATENLCKONW JIEATETbHOCTH UH(POPMALIMIO O BIUSHUHU MPOMBIILIICHHOCTH,
CENIbCKOTO XO3SIICTBA W TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOTHON
Cpepl.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJie Juaiora W (WJId) AMCKYCCHM) IO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTh CBOU  IPEIJIOKCHHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

YMEHHS ~ TPEICTaBISITh  MOMYyYEHHBIE  pEe3yNbTaThl  IO3HABATEIIbHOM
NESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTAINIO
pe3yIbTaTOB BBITIOJIHEHHUS] XUMHUYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMeHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABAaTEIIbHOM M HMCCIIEIOBATENLCKOM  NIEATENBHOCTH TMPH  PEIICHUU
BO3ZHUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CykaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JICWCTBUN, OIpelnejeHHe KpPUTEpUEB IO OIIEHKE KaudecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBEPCAIbHBIE y4eOHbIE 1elicTBUS:

YMEHHE CaMOCTOATEIBHO OMNPENENATh ILEIN ACATEeIbHOCTH, MIAHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3PpheKTUBHBIE CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENbHBIX 3a7[a4, CaMOCTOSITEJIBHO COCTaBJSTh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA AJITOPUTM  JICMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYeHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEaKIUsX,
OLICHWBAaTh COOTBETCTBUE IOJIYUEHHOTO pe3yjbTaTa 3asBJICHHOW LIETH, YMEHHE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

INPEAMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHONM paboueil mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYArOIIMMUCA HAy4YHBIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIBHOCTH MO  MOJYYEHHI0 HOBOIO 3HaHWS, €ro HHTEpIpETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTb, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, IJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakius, Kilaccu(puKaius peakiuid: peaxkiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJI0BOM 3(h(PeKT peakiumu,
AIpO aToMa, AJIEKTPOHHBIA CIIOM aroma, aroMHas OpOUTallb, pPAaANYC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAs U HEMOJsipHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OINpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCJEHHUSI  DJEMEHTOB B  OWHAPHBIX  COCJUHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OINPEAEICHHOMY KJIacCy COEIWHEHUH IIO0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHAsT W WOHHAsA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbica Ilepunoanueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYCCKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJyioxkeHus B llepuoandeckoil cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh [MOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnmna)y», manbie u
OOJNBINIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhICE HMEIOTCS B
tabnuie «llepuonuueckass cuctemMa Xumudeckux osnemeHtoB J[. .
MeHneneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IICKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHYCCKHUE DJIEMEHTHI, HCOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHCIy W COCTaBY YYACTBYIOIIUX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHWE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHKUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO0 »3JIeMEeHTa 1o (dopmyse
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTEH PACUCThI
110 YPAaBHEHUIO XUMUYECKON PEAKIIUU;

MPUMEHSTh OCHOBHBIE OINEpPAlMM MBICIUTENBHON NEATEbHOCTA — aHAJU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allulo, KJacCU(pUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — ISl M3Y4YEHUsI CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  IMpaBUjaM  MOJIb30BaHUS ~ XMMHYECKOWM  TOCyAOM |
Ja00paTOpPHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWJaM OOpaIlICHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BeIIECTB (BOAOpPOAAa W KHUCJIOpPOAa), MPUTOTOBICHUIO
pacTBOPOB C OMNPEACICHHOM MacCOBOW JIOJIE pACTBOPECHHOrO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHUE  OKCIEPUMEHTHI  TIO
pacIio3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIBI0 MHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKUX TMOHATUM: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTUOH, AaHWOH, IMPOCTOE BEILECTBO,
CI0KHOE€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasi CBA3b, TEIIOBOU A (heKT
peakiuyd,  MOJib, MOJSIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs] IUCCOLMALMSA, PEAKIMA HOHHOTO
oOMEHa, KaTajim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInyecKas), KpUCTAILIMYeCKas penieTka, KOppo3us METaslioB,
CIUIaBBbl, CKOPOCTb XWUMHYECKOW PEaKUWW, NPeNesbHO I0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHYECKYI0 CHMBOJHMKY JJs COCTaBlIeHUS (opmydn
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOILO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONPENEICHHOMY KJAacCy COEIMHEHHA 1o (opmyiaM, BUA XUMUUYECKOH
CBs3M (KOBaJCHTHas, WOHHAsg, METAUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COEAMHEHUMN, THUIl KPUCTAIUIMYECKON
PELICTKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabnmnunyto (opmy Ilepuoandeckoil cUCTEeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MNOHATHUS «IJIlaBHas mnoArpynna (A-rpymnmna)» u «moOodHas
noarpynna (b-rpynma)», manbsie u OOJbIIME TEPUOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XUMHUYECKHUX
JJIEMEHTOB (COCTaB M 3apsii  s1pa, oOIllee YHCIO BJIEKTPOHOB M
pacrpefieieHde WX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSACHITH OOlIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M UX COCAUHEHUUN B
npezenax MajiblX NEPUOIOB U TIaBHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(HUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKHE peakuuu (10 YMCIy WM COCTaBy YYacTBYIOUIMX B peakUuu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPXKIasi OMKHCAHUE
puMepaMi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITh YPaBHEHHUSA 3JEKTPOJUTUYECKON JAHCCOLUMALUUU  KHCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAILICHHBIE YPABHEHUS PEAKI[Mil HOHHOIO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W  MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (dopmyIe
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUEThI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWja  MOJb30BaHHUA  XUMHYECKOW  MOCYAOM H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHHIO U COOMpPaHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOJATBEP)KIAIONINE  KAuyeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM IMYyTEM XJIOPHI-, OPOMH/I-,
uonua-, kKapoonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTCIIBHON NEATEILHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3YyYCHUs] CBOMCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCIECPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHme pa3iesioB u JeKkTpoHHbIE (IU(PPOBHIE)
KoHTpoJsbHbIe IMpakTHueckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavajibHble XUMHYECKHE MTOHATHUS
2
XuMmust — BaxkHas 001aCcTh
Touxka pocra
€CTEeCTBO3HAHHS U bu6nmoreka [IOK
11 . 5 [IpoexTHas
MPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837c
nabopaTopusi 1o
YeJoBeKa
XUMHA
12 BemecTBa 1 xumMmnueckue 15 1 bubmnoreka LIOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro mo paznery 20
Pazgen 2. BaxHelimue npeacTaBuTe 1M HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bub6nuoreka LIOK
' 00 oKcHIax https://m.eds00.ru/7f41837¢
1
Touxka pocta
29 Bonopoa.llonstue o kucmorax 3 I OCKI”)FHa}I bubnnorexa [IOK
' M COJISIX P https://m.edso00.ru/7f41837c
naboparopus 1o
XUMHU
1
53 Boga. PactBopsr. [Tonsitue 006 5 1 Touka pocra bubnmnoreka [IOK
' OCHOBAHUAX [IpoekTHas https://m.edsoo.ru/7f41837c

naboparopus 1o
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XHUMHH

1
Touka pocta
OCHOBHBIE KJIaCChI bubmuoreka [IOK
24 . 11 [IpoekTHas
HEOPraHWYECKUX COCTUHEHUM https://m.edsoo.ru/7f41837¢c
naboparopus 1o
XUMUHU
Hroro mo pazneny 30

Pasnen 3. [lepuoanyeckuii 3axon u [lepuoanyeckasi cucremMa xuMmuueckux 3jemMeHToB /. M. MenaeneeBa. CTpoeHue aToMOB.

XumMuueckas cB3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE peaknumn

[Tepunonnueckuii 3aK0H U

31 Ilepuoauueckas cuctema y bubmnoreka LIOK
XUMHYECKHX 1eMeHTOB []. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHHE aToMa
Xumu4decKkas CBA3b. BuGmorexa [IOK

32 OxucaTeLHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBHUTEJIbHBIC PEAKITUN

Hroro no pasneny 15 ]r?t?ri?/jlrzfeediiﬁa};f41837c
PesepBHOE BpeMst 3 bubmorexa TIOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB IIO 68 5

[TPOI'PAMME
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9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Konrtpoabnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IeJIOB Kypca 8 Ki1acca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka LIOK
' peakuii https://m.eds00.ru/7f41a636
1
Touxka pocra
DNEKTPOMTHYECKAs TUCCOIHAITHS. bu6nuoreka [IOK
13 8 1 [IpoekTHast
XUMUYECKHUE PEaKIMU B PACTBOpax https://m.edsoo.ru/7f41a636
naboparopus
0 XUMUH
Hroro no pazaeny 17
Pasgen 2. Hemera/ibl M MX cOeMHEHUSA
1
Touxka pocra
21 OO6m1ast XapaKTEPUCTUKA XUMUYECKUX 4 Mpoektias bubnmnoreka [JOK
' snemenToB VIIA-rpynmsr. ['anorens: P https://m.eds00.ru/7f41a636
naboparopus
0 XHUMHUH
OOm1ast xapaKTepUCTUKA XHMUYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e¢ 6 Bubmuorexa LIOK
' PYTUIRL- &P https://m.edsoo.ru/7f41a636
COEIMHEHUS
53 OOm1ast xapaKTepUCTHKA XUMHUYECKHX 7 1 bubnnorexa [IOK
' aneMeHTOoB VA-Tpynmsl. A30T, pocdop 1 ux Touka pocta https://m.edsoo.ru/7f41a636
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COEIUHEHUS [TpoekTHas
naboparopust
110 XUMHUH
2
OO01mas xapakTepUCTUKA XUMUIESCKHX Touka pocra
2.4 sneMeHToB [VA-rpymmnel. Yriepon u 8 IIpoexTHas bubmorexa LOK
' . PYTHIAL P P https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COSAMHCHUS nabopatopus
110 XUMUU
Uroro no pazneny 25
Paszgen 3. MeTa/iIbI M UX COeTUHEHHUA
. bubmuorexa [JOK
31 Obmpe crOHCTBA METATIOB 4 https://m.edsoo.ru/7f41a636
2
Touka pocra
3.2 BaxkHele MeTamibsl 1 UX COETUHEHUS 16 IIpoexTHas bubmmorexa [JOK
' a p https://m.edsoo.ru/7f41a636
naboparopus
110 XUMHUHU
Hroro no pazneny 20
Pasznen 4. XuMus u okpy:kammas cpeaa
4.1 BemrecTtBa n MaTepHaibl B )KU3HHU UEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pasnery 3
PesepBHOE Bpems 3 bubmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosnnuyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoxka Kontposabubie | IIpakTudeckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThbI
pecypchbl
1 [Ipeamer xumuun. Posib XuMUU B )KU3HU 1 bubnuorexa [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IaX MIO3HAHUS B XUMHUH 1 bubmmorexa [IOK
8 https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padorta Ne 1 «IIpaBuia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [IOK
oOpareHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTa 1 cmecH. CriocoObl 1 bu6mmorexka I[IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas pabora Ne 2
) «Paznenenue cmeceili (Ha mpumepe 1 bubmmorexa [TOK
Ae N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexka I[IOK
6 A 1
TOMBEH MOIICHYAIH https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE IIEMEHTHI. 3HaKU 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U clioXHBIE BELIECTBA 1 bubmmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHHE 1 bubmmorexa [OK
Yp i https://m.edsoo.ru/ff0d2d50
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3aKOH IOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoteka [IOK

10 X .B
HMeCKas opmysia. BanenTHoCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
OTHOCHUTENbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTeNnbHASI MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10J1s1 XMUMHUYECKOTO bubnuorexa [JOK
3JIEMEHTa B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Komnunuectro BemniectBa. Moib. bubnuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
1 Ouznyeckue U XUMHUUECKUE SBJICHUS. bubmmoreka [JOK
XHAMHUYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 yCIOBUS IPOTEKAHUS bubmmoreka [IOK
15 .
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHSI MACChI BEIIIECTB. bubmmoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
BerancneHus Komu4ecTBa, Macchl
17 BEIIECTBA 0 YPABHEHUSIM XUMUYECKHUX brbsmorexa HOK
» . P https://m.edso0.ru/ff0d5708
peaxiuii
Krnaccudukanus XuMUIeCKUX peakiuit
18 (coe I/Iqu):Hm[H a3JI0KEHUS e bubmiorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIOMOHOCOB — y4Y€HBIN-
19 SHIUKJIOTIETUCT O606ylI eHue U bubmmorexa [OK
) e » https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padota Nel o teme bubmuoreka [LIOK
«BelecTBa 1 XUMHYECKUE PEAKIIMI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6mmoreka [IOK

Bo3ayxa. Kucinopoa — snemMeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BEUICCTBO. O3oH

duznueckre 1 XUMHUUYECKHUE CBOUCTBA

bu6mmoteka [IOK

22 KHCII0POA (peaKityi OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CrocoOblI TOTYYCHHUST KHCIIOpoa B
23 nabopaTopuu Zq I OMBII_H.]'ICHII){OCTI/I bubmorexa LOK
patop P ' https://m.edso0.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit appexT xummueckoi
24 peaKkIuu, MOHATHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKITHSIX
Tormaueo (He(Th, yroJib U METaH).
25 3ar }I3HCI§I/IG¢];O3 yra CITIOCOOBI gro bubmmorexa [IOK
P Y%, https://m.edsoo.ru/ff0d4c4a
IIPEIOTBPALLCHHS
[TpakTrueckas padora Ne 3 o Teme
26 «l?lon eHUe 1 5061/1 aHUe KUCIIOpo1a bubsmorexa HOK
1 1P posa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — sieMeHT U mpocroe bubnnorexa [IOK
BelecTso. Haxoxxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
08 du3nYecKre 1 XUMUICCKHIE CBOMCTBA bubnuorexa [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
bu6nmmoteka [IOK
2 IT
o OIPITHE O KHCIOTax 1 cOTBIX https://m.edso0.ru/ff0d50d2
30 Crioco0sI moTydeHus BOJAOPO/1a B bubnuoteka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
P P bubmuoreka [JOK
31 «ITomydenne u cobupanue BoI0po/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 005EM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYECTBA

33 BEIIIECTBA r'a3a IO €ro U3BECTHOM bubmmorexa [IOK

o . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIK 00BEMY
Breruucienus 00bEMOB ra30B 10

34 ABHEHUIO PEAKIIMHM Ha OCHOBE 3aKOHA bubmmorera HOK
ypap PCATTHIH 1 https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH ra30B

35 DOU3NYECKUe U XUMHUYECKUE CBOMCTBA bubnuorexa [JOK
BOJIEI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boaa xak pactBopuTeib. HachleHHbIe

37 M HCHACKI peHHI)IE acTBOpbI. MaccoBas bubmmorexa HOK

H P pbl. https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
IIpakTryeckas pabora Ne 5 mo Teme

38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexa [IOK
OTpeIeTICHHON MacCOBOM JoJei https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEILIECTBAY»

39 KontponbHas pabota Ne2 o teme bubnnorexa [IOK
«Kucnopoa. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
Oxkcunpl: cocTas, KiIaccupukanms, but6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XMMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(pOTEPHBIX Bubmrorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: COCTaB, KIIacCH(pUKAIuS, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyyenue U XUMUYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanms, bubmmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue U XUMUYECKUE CBOMCTBA bubnuorexa [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCO((SBII) 0T )GHI/UI XHMHqZ’fKI/Ie bubsmorexa HOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas pabota Ne 6. Pemienue
47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 I'eneTnueckas CBA3b MEXIY KllacCaMU bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUI https://m.edso0.ru/00ad9a50
bu6mmoteka I[IOK
49 O06o01IeHre ¥ cHCTEMaTU3aIlUs 3HAHHUHA
B H https://m.edsoo.ru/00ad9ch2
KontponsHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKUX brbmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie MOMBITKU KIaccUUKAITUT
o1 XI/II\I/)II/I‘IGCKI/IX 3JIEMEHTOB l(?}OH;IITlHe 0 bubmmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Tepuonuueckuii 3aKOH U
but6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKIX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bubnuoteka [IOK
53 [TeproapI, TPYIIIBI, IO PYIIIBI nosmoreka L

https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoi bubmorexa HOK
https://m.edsoo.ru/00adaébc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa s
57 pa3BuTHUsA HayKu U npaktuku. . 1. bubnuorexa LIOK
MeHeneeB — y4CHBIH, MEAaror u https://m.edsoo.ru/00ada96e
rpaXxJIaHUH
58 DNEeKTPOOTPULIATETLHOCTH AaTOMOB bubnnoreka [IOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoteka [IOK
> HoHHast XMIIeckast CBash https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHas XuMudeckas bubmuorexa [LIOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosipHas XUMUYECKast bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmorexa [IOK
62 (reneis oKHCIeHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIE bubnuoteka [IOK
peakinuu https://m.edso0.ru/00adb076
64 Oxkucnurenu U BOCCTaHOBUTENN bubmmorexa [IOK
https://m.edso0.ru/00adb076
65 KonrtponbHas padora Ne4 o teme bubmuoteka LIOK
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«CTpOGHI/IC aroMa. XMMHAYECKasl CBI3h)

https://m.edsoo.ru/00adb486

66 PezepHblil ypok. O6001meHe 1 1 bu6mmotexa LIOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O6001meHe 1 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O6o611eHuE 1 1 bubmmoreka [IOK
CHCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME
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9 KJIACC

KosunyecTBO 9acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabubie | IIpakTnyeckue
n/n Bcero H3yuYeHHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 bu6nunoreka [IOK
XUMHUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuorexa [JOK
2 CBOMCTB XUMHUYECKHUX JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MNEPUOTOB

3 Knaccudukanus u HomeHKIaTypa 1 bubnuoreka [IOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMnueckon CBSI3U U THIIBI 1 bubmmorexa [IOK
KPUCTAININYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «[loBTOpEHUeE u yrinyOiaeHue 3HaHUM 1 1
OCHOBHBIX pa3JIeioB Kypca 8 kiacca»

5 Krnaccudukanys XuMuaeckux 1 bubnuoreka LIOK
peaKuuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

7 peakuuu. [ToHsATHE O TOMOTEHHBIX U 1 buommorexa LIOK

' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.
Bbu6nmuoreka [IOK
8 DakTOPHI, BIUSIIONINE HA CKOPOCTh 1

XUMHYECKOH PEAKIMHA U ITOJOKCHUEC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYECKOI'O paBHOBECHA

OKUCIIUTEIIEHO-BOCCTAHOBHUTCIIHLHEIC

Bu6mmoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUICCKON
10 L[I/IcfounaunanHanme U ciia0ble Bubmorexa HOK
) https://m.edso00.ru/00adcd68
ANIEKTPOIHUTHI
11 Honusie ypaBHEHUS PEAKIIMA Bubmorexa IOK
M peakdl https://m.edso0.ru/00add448
XUMHUYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBAaHHUI B CBETE MIPEACTABIEHUI bubmmorexa [OK
pvz[ https://m.edsoo.ru/00add5d8
00 DJIEKTPOTUTHYCCKOMN TUCCOIMAIINN
XHUMHUYECKHE CBOIICTBA COJIEH B CBETE
13 IPEACTABIIEHNN 00 bubnmorexa HOK
bed . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOIMAIINN
bu6mmorexa [IOK
14 I1 7
OHATHE O THAPOIH3E CoIeH https://m.edsoo.ru/00add9d4
15 O06o001meHre B cCHCTeMaTH3aIHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[TpakTruyeckas padora Ne 1.
16 «Perrenne >xcnepuMeHTAITLHBIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbnas padota Ne2 o teme
17 «DNEKTPOIUTHUECKAS TUCCOIIHAIINS bubmorexa [JOK
p o THHATTHA. https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMHU B PACTBOPAX»
OO01mmas XxapakTepUCTHKA TaJIOTCHOB.
18 XUMHYECKHE CBOIICTBA HA IIPUMEPE bubmmorexa [JOK
p p https://m.edsoo0.ru/00addfe2
XJiopa
19 Xnoposonopoxa. ConsiHas KMCIIOTa, bu6nuoreka LIOK
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XUMHUYECKHE CBOMCTBA, IOJIyYCHHE,

https://m.edsoo.ru/00ade104

MIpUMEHEHHE
[IpakTuueckas pabora Ne 2 o teme
20 «IEI)OJ'I eHue COI;IHHOﬁ KHCIIOTBI bubmmorexa LIOK
yi . N ’ https://m.edsoo.ru/00ade348
U3Y4YEHHE €€ CBOMCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMUYECKUX eazppn?l €CJIM OJIVH U3 bubmmorexa [IOK
peaiiui, s https://m.edsoo.ru/00ade488
peareHTOoB JIaH B H30BITKE
29 OO01mas xapaKTepUCTHKA IIIEMEHTOB bu6nunoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl U €€ CoOeIMHEHUI bu6mmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoiopo/1, CTpOEHHUE, bubnmnoreka [JOK
24 .
¢u3nyeckre 1 XMMUYECKHEe CBOICTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 (pI/BI/IquKI/IE u XI/II\fI/I‘IeCKI/Ie CBOICTBa Bromorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE peakilnu, JexKallrue B
OCHOBE NPOMBIIIUIEHHOTO croco0a
26 MIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnnorexa [IOK
XHWMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpeibl COeAUHEHUSIMU
cepbl
97 Brruucnenue MmaccoBo 10J1M BBIXOJ1a bu6mmorexa [IOK
MPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO1m1ast XapaKTepUCTHKA HIIEMEHTOB bu6numoreka LIOK
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VA-rpynnel. A30T, pacnpocTpaHeHUE
B Ipupoje, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/00adeeab

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, HOIYUYECHHUE U
i https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «[lony4yeHre aMmMHuaKa, H3y4eHHE €ro bubmmorexa [IOK
. ye > M3y https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3OTHAas KHCIIOTa, €¢ PU3NICCKUE U bu6nunoreka [IOK
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B Ka4Y€CTBE MUHEPATbHBIX

32 oOpeHui. XuMHUUYECKOe bubmmorexa LOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COETMHEHUSIMU a30Ta
dochop. Oxeun docdopa (V) u

33 (poc:ll))o pHaH KI/ICJ‘I?))Ta (I()I)IiI/ISIGC):KI/Ie " Bromorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue GocdaToB B

34 KayecTBE MUHEPAJIbHBIX yJOOpEHUH. bubnnorexa [IOK
3arpsi3HEeHUE NPUPOTHOM Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHEeHUE B

35 npu 1(3) i[ (113)1431/11?&0131)46 Y XUMHYECKHE buommorexa LIOK

p P Ae, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunsl yriiepoaa, ux Gpu3ndeckue u bubnuoteka [IOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbBIE ¢ OKcHIoM yriepoza (1V)

37 VYronpHasg KUCI0Ta U €€ COIN bubmorexa TIOK
https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas padora Ne 4 1o reme

38 "[TonyueHue yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakius Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHUYECKUX BEIIECTBaX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 KpemHuwii u ero coeiMHEHUS Bubmorexa HOK
https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemienue

41 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bu6mmoreka [IOK
«BaxHelne HeMETaIUIbl U UX https://m.edso00.ru/00ae0bf2
COCTUHECHUS»

KonTponbnas padora Ne3 o reme
42 «BakHenme HeMeTauIbl U UX bubmorexa TIOK
https://m.edso0.ru/00ae0e18
COCTMHECHUS
OO61as xapaKTepuCTHKa XUMHUIECKHIX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannauueckas CBSI3b U bu6mmoreka [IOK
METAJUTNYECKast KPUCTALTNYECKAsT https://m.edsoo.ru/00ae103e
pemeTka. Pu3nUecKue CBOMCTBA
METaJIJIOB
XHWMHUYECKHE CBOMCTBA METAJIIOB.

. bubmuoreka LIOK

44 DNEeKTPOXUMHUYCCKUN PSIJT

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edso0.ru/00ae1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiutoB. CiuraBel. BerauciieHus no

45 aBHEHUSIM XUMHYECKUX PEaKIIAi bubmorexa LOK
yp peakiii, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 IToHsiTHE O KOPPO3HUHU METAIIOB bubmotexa [IOK
PP https://m.eds00.ru/00ae1278
bubmnoreka LIOK
47
Ilenotrpre MeTael https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bu6nunoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IenouHo03eMeNbHBIC METAIIIBI — bu6mmoreka [IOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxxueiiime coeqMHEHNS KaIbIUs bubmorexa [IOK
a H https://m.edso0.ru/00ae15e8
51 O00011IeHE U CHCTEMATH3aIIHs
3HAHWI
59 JK&cTKOCTh BOABI U CITOCOOEI €¢ bu6nmmoreka [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
IIpakTryeckas pabora Ne 6 mo Teme
53 "YKécTKoCTh BOABI U METOIEI €€ bubmorexa [IOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
Bbu6nmuoreka [JOK
54 An I
FOMHHHHI https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOWCTBA OKCHJIA U bu6mmoreka [LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kegeso bubmuorexa [JOK

https://m.edso0.ru/00ae1d86
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OKCI/II[BI, THAPOKCUABI U COJIM KEJIC3a

bu6mmoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606nvleHI/Ie U CUCTEMATU3ALHA
3HAHUU
[IpakTuueckas pabora Ne 7. Pemienue
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [HOK
«BaxHennme MeTajljIbl U UX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Beruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKITUi, €CITH OJNH U3
60 peareHToB J1aH B U30BITKE UITU bu6nunoreka [IOK
COZEPKUT NpuMecu. Beraucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJIa IPOAYKTa
peaxiuu
61 O60611vleHHe Y CUCTEMaTH3alus
3HaHUN
KontponbHas padota Ne4 o teme
62 «BaxHeinme MeTamibl U UX
COEZTUHEHUSI
63 Bemectsa u marepuanisl B bu6mmorexa [IOK
IOBCEHEBHOW KU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HEHNE bubnuoreka LIOK
OKpY>KaroIleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perienun bu6mmoreka LIOK
HKOJIOTHYECKUX MPoOIIeM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O6061IeHNE 1 bu6mmoreka [LIOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PezepHblil ypok. O60011eHIE U bu6numoreka LIOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucremMarusanuia 3HAaHUH

https://m.edsoo.ru/00adb33c

68 PezepHblil ypok. O6001meHe 1

cUCTeEMAaTHU3alud 3HAaHUN

Bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET






